In (e-f), we modify the tunneling plasma frequency and adopt Figure S2 : Tunneling current within the TDDFT and QCM models. Amplitude (a) and phase (b) of the conductivity σ() as a function of separation distance l at the center of a gap separating a metallic Na dimer induced by an incident optical pulse of energy ∼ 2.2 eV, calculated with TDDFT (open symbols) and according to the QCM (lines).
Supplementary Discussion
Robustness of the model to the choice of tunneling parameters
The QCM is ultimately justified by its good agreement with the TDDFT results for small spheres, as discussed in the main text. Nevertheless, it is important to ensure that the results do not depend strongly on the assumptions made to generate the local dielectric function of the fictitious medium at the gap ε(). Indeed, even significant changes of the parameters adopted to reproduce the exponential tunneling current have little effect on the results of the extinction and near-field enhancement. We illustrate this robustness of the results in Supplementary Figure S1 for small Na dimers. In (a-d), instead of choosing a separation corresponding to T ( ) = 0.01 as the distance where the exponential expressions and the SSTM approach must give the same damping γ g , we choose a different distance associated to a transmission probability T ( ) = 0.001 (a,b) and T ( ) = 0.5 (c,d). Furthermore, in (e,f) instead of using a constant tunneling plasma frequency ω g = ω p , we adopt the assumption that the plasmon frequency in the gap follows the relationship ω g = T (Ω F , )ω p , with Ω F the Fermi energy of the metal. To maintain the same values of static conductivity, the expression for the distance dependent damping now becomes
The results are remarkably robust with respect to both the particular choice of T ( ) and the functional form of ω g , as observed in the results of Supplementary Figure S1 . A similar study in the case of the large Au spheres and the bowtie antenna also supports the robustness of the results.
